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Chemical context
Organic-inorganic hybrid structures with the general formula {(R a ) n+ M b X 3b+na } (where R is an organic cation; M is any trivalent metal and X is Cl, Br or/and I) are able to combine desirable characteristics from both types of constituents into a molecular scale composite. These hybrids have been extensively studied for their excitonic and magneto-optical properties. In recent years, a significant number of organicinorganic hybrid materials based on antimony-halide units have been studied. Six-coordinate antimony halides can arrange themselves in three-, two-or one-dimensional networks through sharing halides in the SbX 6 octahedra, separated by organic cations (Ben Rhaiem et al., 2013; Leblanc et al., 2012; Piecha et al., 2012; Bujack & Angel, 2005 , 2006 Bujack & Zaleski, 2004) . One-dimensional extended chains can be formed by one, two or three bridging halides and combinations thereof. The use of one bridging halide leads to two types of chains; if the two bridging halides connecting the central octahedron to its neighbours are related cis, a zigzag pattern is obtained; if they are trans, the chain is linear.
Structural commentary
The asymmetric unit of the new chloridoantimonate(III) compound, (C 6 H 14 N 2 ) 2 [Sb 2 Cl 10 ]ÁH 2 O, (I), consists of two ISSN 2056-9890 symmetry-independant (dabcoH 2 ) 2+ dications, a corner sharing bi-octahedron decachloridodiantimonate(III) anion and one crystallization water molecule. The cations are labeled Cat1 (containing atoms N1 and N2) and Cat2 (containing N3 and N4) and the atomic numbering scheme is shown in Fig. 1 .
The structure of the title compound, (I), is self-assembled into an alternating organic and inorganic layered structure. The anionic layer consists of infinite zigzag chains of cornersharing [SbCl 6 ] 3À octahedra running along the b axis. Thus, (I) can be classified among the one-dimensional hybrid structures. The organic part is made up of (dabcoH 2 ) 2+ cations located in the holes around the corner-sharing octahedra. The layers are stacked along the a axis and water molecules connect the organic and inorganic components (Fig. 2) .
The inorganic structural unit part of (I) is build up by two Sb atoms in an octahedral coordination ([Sb1Cl 6 ] 3À and [Sb2Cl 6 ] 3À ) joined by the Cl2 ion. Both octahedra are severely distorted with Sb-Cl bond lengths lying in the range of 2.5233 (18)-3.073 (2) Å for the bridging ones and 2.4277 (15)-2.8233 (17) Å for the terminal ones. The two bridging halides (Cl2 and Cl4) connecting the central octahedron to its neighbours are related cis, leading to zigzag chain of cornersharing [SbCl 6 ] 3À octahedra running along the b axis (Fig. 3) . It is worth noting that at room temperature the DABCO molecule crystallizes in the hexagonal system (P6 3 /m) (Nimmo & Lucas, 1976) . In our case, Cat2 seems to be more distorted than Cat1. In fact, the highest absolute value of the N-C-C-N torsion angle of 7.80 (14) proves The organic-inorganic layered structure of (I), projected along the c axis, showing the zigzag chains of corner-sharing [SbCl 6 ] 3À octahedra. probably due to the distortion of the (dabcoH 2 ) 2+ cation and can be related to the complex hydrogen-bond network linking the molecular components (cations, anions and water molecules).
The studied compound crystals are transparent and the structure is noncentrosymmetric (Pna2 1 ). These are two indispensable conditions making this phase a potential promising candidate for non-linear optical (NLO) behaviour as is the case for the well-known KTiOPO 4 (KTP) and equivalent efficient NLO materials.
Supramolecular features
As shown in Fig. 3 , every bi-octahedron unit is linked to four (dabcoH 2 ) 2+ cations and two water molecules via hydrogen bonds (Table 1) iii -N2 iii , Cl3Á Á ÁH2 iii -N2 iii and Cat2 by Cl3Á Á ÁH4
ii -N4 ii [symmetry codes: (ii) x, y + 1, z; (iii) Àx + 1, Ày + 1, z + 
Database survey
A search of the Cambridge Structural Database (Version 5.36; Groom & Allen, 2014) Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
A mixture of SbCl 3 (1 mmol) and DABCO (0.5 mmol) was dissolved in a hydrochloric aqueous solution and stirred for several minutes at 353 K. Colourless crystals suitable for X-ray diffraction analysis were obtained by slow evaporation at room temperature after two weeks.
Refinement
Data collection and structure refinement details are summarized in Table 2 . H atoms were localized from geometrical constraint conditions using adequate AFIX and DFIX SHELXL (Sheldrick, 2008) options and parameters were refined with a common isotropic displacement parameter. Water H atoms were found in difference Fourier maps and O-H distances were refined using DFIX and DANG soft restraints. The Flack parameter was refined despite the low Friedel pair coverage because the structure contains a sufficient number of relatively strong anomalous scatterers. program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
catena-poly[[[bis(1,4-diazoniabicyclo[2.2.2]octane) [tetraachloridoantimonate(III)]-µ-chlorido-[tetrachloridoantimonate(III)]-µ-chlorido]] monohydrate]
Crystal data Extinction coefficient: 0.00168 (12) Absolute structure: Flack (1983) , 66 Friedel pairs Absolute structure parameter: −0.01 (3)
Special details
Experimental. Absorption correction: North et al. (1968) Number of psi-scan sets used was 6 Theta correction was applied. Averaged transmission function was used. No Fourier smoothing was applied. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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